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Tungsten Filament 


OS RAM 
MAZDA 
EDISWAN 
SIEMENS 
PHILIPS 
CROMPTON 


CRYSELCO 


Electric Discharge 


CROMPTON 
METROVICK 


Perfect Lighting is his guarantee of maintained high output. 


Buying Lamps of the brands shown here and using them 
in the right way is your guarantee of perfect lighting. 


HE E.L.M.A. LIGHTING SERVICE BUREAU, 2, SAVOY HILL, LONDON, W.C.2, IS 
1AINTAINED BY THE MANUFACTURERS OF THE ABOVE BRANDS OF LAMPS. 
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FOR LOCAL AIR RAID 
WARNING 


install the 


RIPPLE 
CONTROL 


(LOW TENSION) 


seinem: SYSTEM 


Cast Iron Box. 











The G.E.C. is in a position to provide Municipal A.R.P. 
Authorities with a simple Air Raid Warning System which 
only uses the existing electricity supply mains for its 
operation, therefore dispensing with the need for new wiring. 


The Signal Transmitter can be operated from the main A.R.P. 
Control Centre, and from there signals can be sent out to 
operate warning lamps and buzzers in any A.R.P. Post, 
official’s home, business premises or factories. 


The G.E.C. Engineers are at the disposal of all interested, to 
give advice and work out complete schemes without obligation. 


THE GENERAL ELECTRIC Co. LTD. 


Head Office: Magnet House, Kingsway, London, W.C.2 


Branches throughout Great Britain and in all principal markets of the world 
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FOR EFFICIENCY ECONOMY AND SERVICE 


Ave! EDISWAN 2 


THE"EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD LONDON, W.C.2 


(L.23) 
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Subplementary artificial lighting 
is particularly recessary in fac- 
tories with side windows, since 


e 
the central part of the floor can 
never receive its full share of 
natural illumination. 
Daylight 


As the black-out grows, first-rate lighting 
becomes increasingly necessary. Even during 
winter daylight hours it is a vital factor in 
maintaining an ever-increasing output from the 
nation’s war industries. For this reason E.L.M.A. 
enterprise is at present directed entirely towards 
the furthering of war-time production by the 

















use of better lighting. CRYSELCO 
All concerned with factory lighting are invited sires hee 
to visit the industrial lighting demonstrations OSIRA 


at the E.L.M.A. Lighting Service Bureau. It 


M 
is the only place where a comprehensive : 
demonstration of all forms of electric lighting P 

Cc 
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ILOR 
governed by the Factory Lighting Regulations ROMPTON 
can be obtained. ETROVICK 














THE E.L.M.A. LIGHTING SERVICE BUREAU, 2, SAVOY: HILL, LONDON, W.C.2. IS 





MAINTAINED BY THE MANUFACTURERS OF THE ABOVE BRANDS OF LAMPS. 
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Street lighting in the 


The 



















connectors. 


BS/ARP.37. 
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METROVICK 
STARLIGHT FITTING 


is simple to instal, 
maintain and re-lamp 


x INSTALLATION 


Standard Units are suitable for a variety of different 
fittings by means of a series of flexible and rigid 


> =MAINTENANCE 


The air space around the lamp is sufficient to 
prevent high temperature rise. 
required to undo parts for cleaning. No gauze 
likely to become choked. No loose glass to break 
or loose parts to get lost. 


% EFFECTIVENESS 


A line of these fittings can be discerned up to ten 
or twelve points ahead and it conforms with 


SIZES AVAILABLE 


No tools are 








METROVICK STARLIGHT FITTING 





Mounting 
Height 


Size of 
Lamp 








20 feet 
15 feet 
10 feet 








15 Watt or 25 


Watt 


15 Watt or 25 


Watt 
15 Watt 





Standard, Rigid 
or Flexible Con- 
nectors for BC, 
ES and GES 
Holders 











$/Q102 
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COMPLY WITH GOVERNMENT 
REQUIREMENTS BY USING 


IEMEN 


COILED-COIL LAMPS 


S 


Uy 


My 





YI 7» 


Wiliyy 
Mf 






Mi 


/; 
// 
My 







Hs 
Uf 
4 
> 
i) 
(o) 
Ge 
| 
SS 
fo) 
Ge 
4 








Yj 


MUM 


Mf 


4 
"Crane 


SIEMENS ELECTRIC LAMPS & SUPPLIES LTD.. 38-39, UPPER THAMES STREET, LONDON, E.C.4 





















i et PP oOo 














Cw O 








Incorporating oe 
“ The of the 
eae O Illuminating 
ngineer.”” Engineering 
pig Edited by J. STEWART DOW = 
Vol. XXXIV.—No. 12 December, 1941 Ee ning Perce 








Principal Contents: | Exploring the Infra-Red 


PAGE 

— IGHTING Engineers are primarily concerned with 

iain ee L Visible Radiation—a minute but important portion of 

the whole. Their attention has, however, recently been 

; a to the adjacent Ultra-Violet, which is responsible 

or the wonders of fluorescence (as exemplified in the 

Ran: oe alii latest form of “daylight’’ fluorescent tubular lamp) and 

which may produce chemical or structural changes in the 
material exposed fo if. 


Infra-Red Radiation On the other side is the Infra-Red, a troublesome 

and Equipment... 172 by-product so far as lighting is concerned but a wonderful 
heating and drying agent, as Mr. Maxted in his recent 
I.E.S. paper (see p. 172) showed. 


Correspondence eee It is singular and fortunate that the visible spectrum’s 
closest neighbour on this other side, the near infra-red, 
which is produced efficiently by the filament lamp, appears 
‘o be best adapted for these processes. 


A Simple Side Lamp 


Photemever «174 Infra-Red and Ultra-Violet rays have other applica- 


tions, ¢.g., for medical treatment. But if is interesting to 
note that these and all the other effects mentioned above 
depend on the abvorplion of the radiation by the material, 
and that such absorption is found mainly within a narrow 


Autcmatic Recording ; vit 
range of wavelength on either side of the visible spectrum. 


Photometer ... 176 
Outside this region, in either direction, is found 
increasing penetration. Beyond the Ultra-Violet there 
Lighting Literature ... 178 are X-Rays, Gamma-Rays, and Cosmic Rays. Beyond 
g é the Infra-Red there are Radio and Electric waves. 


Between there are gaps, stretches of radiation of whose 
, properties we know little, though they may prove to have 
Where to Buy cx, | new and interesting applications, unsuspected by us as yet. 
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More I.E.S. Groups 

Following the netes in our last issue on the 
activities of IE.S. Centres and Groups, it is of 
interest to record further progress in other areas. In 
the West of England, where ultimately a new centre 
should be created, there are at present activities in 
two main areas, in Bath and Bristol, where Mr. R. E. 
Tucker and Mr. D. J. Sawkins are respectively acting 
as honorary secretaries and are doing excellent work. 
In Bath, where a substantial increase in membership 
is recorded, an application to form a new group 
has been accepted by the Council, and congratula- 
tions were addressed, conveyed by Mr. R. O. Acker- 
ley in his address at a meeting on December 10. In 
Bristol, though operations were started later, good 
progress is likewise being recorded. Arrangements 
are being made for qa meeting in the New Year, when 
it is hoped that an address by the President will be 
forthcoming. We understand that, in the meantime, 
the President has already made arrangements to pay 
a visit to Newcastle (January 8), where the newly 
formed group is going strong, and to Leicester 
(January 21), where yet another group is in process 
of formation. 


. 


Contrasts in the Black Out 

Recent demonstrations of the visibility of objects 
under 0.0002 ft.c. and, in particular, the dictum 
that light and, if possible, white garments al- 
Ways give rise to greater visibility than dark ones, 
have excited some discussion. The rather surprising 
discovery that of two contrasts, apparently equal but 
in the opposite direction, i.e., white on grey and 
black on grey respectively, cnly the former survives 
at very weak illuminations, relates to conditions of 
war-time street lighting. It would possibly not apply 
to the same extent at 0.02 or even 0.002 ft.c. 
It has been remarked that under normal pre-war 
conditions of street lighting we have the reverse 
condition. Persons on the roadway are most usually 
seen as dark objects silhouetted against the light 
roadway. The trouble is that with war-time street- 
lighting the luminosity of the background is rarely 
sufficient to create any substantial impression of 
brightness. Our chief hope of visibility is therefore 
to make the foreground objects as light as poss:ble. 
Naturally, a white object could not be expected to 
stand out against a white background of similar 
reflectivity, but such backgrounds are not usual in 
the streets. The only case, uncer black-out condi- 
tions, when the advantage of light material is doubt- 
ful, is when a fairly thick mist, illuminated by some 
degree of moonlight, exists. Even under these con- 
ditions it will be found that the background at a 
moderate distance, e.g., when looking across the road, 
is dark—the intervening, faintly luminous being 
usually of insufficient depth to have much. effect. 
But it is otherwise in the case of a verson crossing 
the road and seen by drivers of vehicles with a great 
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depth of mist in the background. In this unusual! 
situation dark clothing would presumably be most 
easily seen. 


British Standards Institution 

The British Standards Institution announces that 
in view of the continuing expansion of the work o! 
the Institution and the development of its relation: 
with the Government Departments and with stand 
ardising authorities overseas, the General Council ha 
appointed an Executive Committee under a perma 
nent chairman. 

The Executive Committee will keep all the activi 
ties of the Institution under review, and report to th: 
General Council from time to time as may bh: 
necessary. 

Mr. C. le Maistre, C.B.E., who has been connecte: 
with the movement almost since its initiation, an: 
who for the past twenty-five years has been its chie 
executive officer, has been appointed full time chair 
man of the Executive Committee, and Mr. P. Good 
C.B.E., for several years deputy director and recentl: 
joint-director, has been appointed director and secre 
tary of the Institution. 

Members of the Illuminating Engineering Societ: 
will learn with interest of the appointment of M: 
Good as director of the Institution. The Society ha 
benefited greatly by his services as chairman of th 
joint committee concerned with war-time lightin 
problems, much of whose work has been embodie: 
in the useful series of BS/ARP standard specifica 
tions. A glance at the handbook of the British Stand 
ards Institution, issued in July last, shows, howeve 
what a small part these activities form of the multi 
farious interests of the Institution—illustrated by th: 
indexed list of British Standards at the end of th: 
volume. 


Gauges for Measuring ‘Low 


Illuminations 

In response to inquiries in regard to the “ gauge 
for checking very low illuminations, mentioned in M1 
Dow’s recent lecture before the Royal Society o 
Arts*, it may be recalled that this device was designe: 
by Mr. G. E. Lambert and his associates at th 
National Physical Laboratory in order to satisfy th: 
requirements of the British Standard Specificatio: 
BS/ARP 30. This simple instrument, which is now be 
ing supplied by Holophane, Ltd., has three outstand 
ing characteristics which distinguish it from othe 
photometers, namely (1) the very low order of illu 
mination which it is intended to check, (2) the use o 
a comparison surface rendered faintly luminous b: 
the excitation through radioactive material of fluor 
escent zinc sulphide, and (3) its application simply a 
a “ gauge ” in order to ensure that a certain maximun 
illumination (or brightness) is not exceeded. Only a 
observation is required and no effort is made to obtai: 
a photometric balance. 

~* “Tight and Lighting,” November, 1941, p. 162. 
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VITREOSIL 


TRANSLUCENT 


BOWLS and CYLINDERS 


in factory lighting have been 
accelerated by the war. This progress will 
certainly influence home and other interior 
lighting arrangements—and increase the use 
of VITREOSIL translucent bowls and cylinders. 
They present an exclusive satin-like sheen of 
unique decorative value in high class interior 
installations, and allow excellent illumination 
free from glare. 


Improvements 


THE Sole Manufacturers : LTD. 


THERMAL SYNDICATE 


Head Office and Works: Wallsend, Northumberland 
London Depot: 12/14, Old Pye Street, Westminster, S.W.1 








Forthcoming |.E.S. Meetings 


Jan. 13th, 1942. Dr. J. W. T. Wats on Planning for Daylight 
(Sessional Meeting to be held in the Lecture Theatre of the E.L.M.A. 
Lighting Service Bureau, 2, Savoy Hill, London, W.C.2.) 2.30 p.m. 


It is proposed to devote the subsequent Sessional Meeting in 
London, provisionally arranged to take place on February 10th, 
to’ a discussion on Present and Future Lighting Problems. 
Members who have met with and solved problems of interest 
at the present moment, or have ideas on the solution of 
special problems in Post-war Reconstruction, are invited to 
get in touch with the Honorary Secretary. 


. 11th, 1942. Mr. J. N. ALprincron on Fluorescent Light Sources 
(Meeting of the I.E.S. North-Western Centre at the Manchester College 
of Technology, Sackville-street, Manchester.) 2.30 p.m. 





New I.E.S. Group in Bath 


At a meeting held in Bath on December 10, Mr. R. 
O. Ackerley delivered an address, in the course of 
which he conveyed an intimation that the Council 
had approved the formation of an I.E.S. Group in 
Bath. At the meeting a very representative Com- 
mittee was elected, with Mr. W. C. Bowler, A.M.L.E.E., 
as Chairman, and Mr. R. E. Tucker as Honorary Sec- 
retary. The Group has already acquired a substan- 
tial membership, amongst whom both those with 
permanent local interests and those who’ have 
recently taken up residence in Bath in connection 
with war work were well represented. There were 
also present at the meeting some representatives of 
Bristol where, it is hoped, a Group will also be formed 
in the near future. 
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FERRANTI BS/ARP37 


STREET 
LIGHT] 


FITTING 











The STARLIGHT FITTING with 
MANY STAR FEATURES 








The simplest fitting 


a 
lille 
= to clean and re-lamp 


Units available for 25 and 

15 watt lamps in 20 and 
15 foot mountings. 15 watt 
only for 10 foot mounting. 


Standard units made 

suitable for attaching to 
various forms of flexible and 
rigid connectors required for 
different fittings. 


, Notools required 
CAPTIVE to dissemble — 
THUMB not even a screw- 
aiid driver. Simply undo 
. ; the captive thumb 
eacon effect; that is, a screw. 
line of the fittings can be 
discerned up to ten or twelve 


points ahead. 
No loose parts to drop 


or pieces of glass liable 

Size and weight. Not to be broken. 

too great, but sufficient to 

permit of ample space around 

lamp to prevent excessive 

temperature rise and 
premature burnouts. 


No mesh or gauze likely 
to become choked with 
dirt, etc. 


Please write for List SL40 


FERRANTI LTD. 


MOSTON, MANCHESTER 10 


London Office and Showrooms: BUSH HOUSE, ALDWYCH, W.C.2 
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Infra-Red Radiation and 
Equipment 
Their Application to Industrial Processes 


In what follows we give a summary of the paper on 

the above subject read by Mr. R. Maxted at the 

1.E.S. meeting held at the E.L.M.A. Lighting Service 
Bureau, on Tuesday, December 9th, 1941 


There was an excellent audience at the E.L.M.A. 
Lighting Service Bureau on December 9 when Mr. 
W. J. Jones presided and Mr. R. Maxted’s paper on the 
above subject was read. The fact that the subject 
was somewhat off the beaten track was doubtless an 
attraction, though the author demonstrated that 
there is a great deal in common in the processes used 
for the control of heat radiation and in illuminating 
engineering. 

In the field of radiant energy two ideas of funda- 
mental importance have been evolved—the depend- 
ence of characteristic effects on wave-length, and the 
conception of a continuous electro-magnetic spec- 
trum. Infra-red radiation is well adapted to applica- 
tion in connection with war-time production. Its ap- 


plication to the heating of materials, e.g., the baking’ 


of paint finishes, was discussed in this paper. 

Radiant heating technique still depends on direct 
experiment rather than a knowledge of wave-length 
effects, the properties of metals or the physics of 
processes. The first part of Mr. Maxted’s paper re- 
viewed physical aspects of the problem, the second 
part dealt with sources of radiant energy and engin- 
eering problems involved in the design and applica- 
tion of equipment. 


EFFECTS OF RADIATION. 

Radiant heating depends upon the transformation 
of the radiation into sensible heat within the absorb- 
ing material, and in practice no structural changes 
arising from direct action of radiation are involved. 
Absorption is, of course, essential to the utilisation of 
radiant energy, but absorption does not always mean 
transformation into heat. Thus ultra-violet energy 
may induce chemical changes or alter the structure 
of material, or, in the case of fluorescent substances, 
it may cause the material to re-radiate energy of a 
different wave-length. Nevertheless, u.-v. energy and 
visible energy may also be converted into heat. The 
outstanding characteristic of the infra-red region is 
that the production of heat is practically the only 
primary effect of the absorption of energy—though 
there may be secondary effects due to the desired rise 
of temperature in the material. Such irrelevant 
effects tend, however, to decrease with increasing 
wave-length. 

Silver, gold, copper and aluminium all maintain 
high reflectivity in the infra-red region. Glass has 
extreme transparency at near infra-red and visible 
wave-lengths and is a suitable material for protec- 
tive enclosure of sources of radiation. Degree of 
penetration of material is an important factor, and 
with many materials absorption during transmission 
gives the most successful results. Much work re- 
mains to be done in determining the characteristics 
in this respect of materials in common use. Infra- 
red therapeutics afford a good example of penetra- 
tion. When the heating of bodily tissue is undertaken 
there is appreciable penetration of flesh at wave- 
lengths ranging from 5,000 to 15.000 A.U., which cor- 
responds to the peak radiation of a tungsten filament 
at about 3,000° K. Yet the use of the far infra-red 
region, derived from non-luminous sources, is often 
recommended. 


SOURCES OF INFRA-RED RaDIATION. 
For present-day practice, concerned largely with 
the heating of paint and water films, etc., and iron 
and steel sheets, the continuous spectrum of a fila- 
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ment lamp can be successfully used. This is a fortu- 
nate circumstance, because the filament lamp has 
other outstanding advantages. Factors affecting the 
design of lamps for these purposes are readily illus- 
trated by reference to the radiation characteristics 
of black bodies. With increasing temperature of the 
source the total radiation increases rapidly and more 
energy is radiated at all wavelengths. There is also 
a shift of the maximum of the distribution curve 
bringing a higher percentage of the total radiation 
into the visible and near-visible regions. When visible 
energy is required filament temperatures near 
000° K. are dictated by a compromise between effi- 
ciency of light production and the life of the source. 
Similar economic considerations determine a source 
temperature near 2,500° K. for the infra-red lamp. 
A practical advantage of this form of radiator is the 
enclosed construction, which permits the operation of 
the filament at high temperatures, and makes it pos- 
sible to obtain increased energy from a compact 
source. On this, efficient utilisation and the high 
concentrations of energy required in practical equip- 
ment essentially depend. Radiators exposed to air, 
such as the wire element of the domestic heater, can- 
not be operated at temperatures in excess of 1,200° K.., 
and Mr. Maxted showed by diagrams the great sig- 
nificance of a change in temperature from 1,200° K. 
to 2,500° K. Moreover, with open wire elements much 
power is dissipated by convection, and only 40 to 50 
per cent. may be converted into radiant energy, as 
compared with 80 to 90 per cent. in the case of infra- 
red lamps. It is providential that the great bulk of 
the radiation from filament lamps lies between the 
limits of efficient control set by reflecting surfaces at 
the shorter wavelengths and by protective cover 
zlasses at the longer. A high utilisation factor is 
therefore a matter of apt equipment design. 


PosSIBLE APPLICATIONS. 

Infra-red lamps have had widely different applica- 
tions for many widely different processes in the 
United States. Similar spectral distributions have 
been applied to paint baking on a large scale, the dry- 
ing of spirit lacquers and varnishes on metal foils. 
pencils, and various materials; the softening of 
thermo-plastics:; the dehydration of plywood and 
similar materials; the drying of inks on paper, Cello- 
phane and metals; the drying of photographic films 
and latex; the evaporation of water from blue prints 
and from the surfaces of metals; and the pre-heating 
of engine parts and such as engine pistons. 


PAINT BAKING. 

Paint baking is by far the most generally signifi- 
cant application in war-time. In the design of 
equipment a high utilisation factor is aimed at, and 
{rom 50 to 90 per cent. of the incident energy, depend- 
ing upon colour,.may be absorbed in this process. 
The manner of absorption is also important and much 
depends upon the release of heat at the most suitable 
point. Processes may often be greatly hastened by 
infra-red methods—in some cases a reduction from 
60 min. to 5 or 6 min. is possible, and without the 
quality of enamels, etc., being lost. Such outstand- 
ing results were originaJly attributed to catalytic 
action, but it has been shown that this is not the 
explanation. A more usual explanation is that when 
a paint is said to be stoved for an hour at, say, 
200 deg. F., the article is in fact placed in air having 
this temperature and does not itself attain this tem- 
perature at all. Temperatures quoted in radiant 
heating are those actually measured on the work. 
Paints of all classes can be more rapidly processed 
by infra-red treatment. It is, however, to the syn- 
thetic enamels that infra-red baking is most usually 
applied. 

ENGINEERING Data. 

The engineering problem has four main aspects, 
the measurement of energy, the determination of flux 
density required, the design of reflectors, and the 
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planning of installations. Where parabolic reflectors 
are applied to plane surfaces installation design is 
relatively simple. In more complex installations cal- 
culations of flux density may bé made empirically. 
Measurements of radiation by the aid of thermo- 
couples were discussed and illustrated and the esti- 
mation of flux densities to give a desired temperature 
gradient, or to maintain various temperatures, is con- 
sidered. The method of blackening receiving surfaces 
of heat-measuring instruments requires some study. 
Just as reflectors or white receiving surfaces used in 
photometry should be neutral as regards colour, so 
the heat-receiving elements should be non-selective 
in regard to visible and infra-red radiation. Again 
“ diffusing ” colour glasses may be needed to prevent 
striation and uneven heating. In practice flux densi- 
ties may range between 0.5 and 10 watts per sq. in. 
Densities of 2 to 3 watts per sq. in. are widely used. 


OPERATION OF TUNNELS 


In the latter part of the paper, reflector design was 
discussed in some detail and the laying out of instal- 
lations, and in particular the building up of tunnels 
for specific tasks reviewed and illustrated. Tunnels 
have many interesting applications and impose 
special problems in design. They are usually circular 
in section but sometimes conform to the shape of the 
article treated. One evident problem is the projec- 
tion of flux longitudinally. In the case of work con- 
veyed at coystant speed through a tunnel it may 
be desirable to create a specified heat cycle by pro- 
viding different flux densities over consecutive 
sections. Time of exposure in the tunnel can be 
modified by switching on or off heating elements or 
adjusting the speed of travel of the objects treated. 


CORRESPONDENCE 


‘‘ Averaging ’’ Fluctuating Candle-power 


Dear Sir,—You refer in the November issue, under “ The 
Editor Replies,” to the measurement of the average candle- 

ower of a rapidly fluctuating light source, remarking that 
with a photo-electric photometer the averaging is not fully 
automatic. May I venture to remind you of the time- 
hcnoured method in which a photocell communicates to a- 
condenser a charge proportional to the total incident light 
over a period of time, the final value of the charge being 
indicated by an electrometer connected across the condenser? 
This circuit performs the necessary intensity-time integra- 
tion, and if the total time is known, the average intensity 
follows directly. 

Nowadays one uses an electrometer triode valve instead 
of a quadrant electrometer, of course, and references may 
be found describing the use of such apparatus for measuring 
the light output of such things as photographic flash-bulbs 
in candle-seconds or lumen-seconds. The time-durations per- 
missible depend on the natural leaks in the circuit, but these 
may often be allowed for, as in the similar use of the circuit 
for measurement of ionisation currents. Integration over 
periods of the order of an hour are not impossible, directly. 
while certian American workers have devised a circuit for 
metering out the photocell output in equal units of electric 
charge and counting them automatically, so providing for 
continuous operation over any period of time. 

Yours truly, 
J. S. PRESTON. 





A Group for Technical Optics 


We learn that the Council of the Physical Society, which 
has been so successful in forming the Colour Group, is now 
proposing the formaticn of a similar group to deal with Tech- 
nical Optics. For the time being, however, activities will 
be concentrated on instrumental optics (i.e., optical instru- 
ments, optical glass processes of instrument manufacture, 
etc.). A meeting to discuss the matter was convened at the 
Imperial College on December 17. Those interested should 
communicate with Mr. L. C. Martin, 1, Lowther-gardens, 
Exhibition-road, South Kensington, London, S.W.7. 
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A Simple Side-Lamp 


Photometer 
by 
F. M. HALE, B.Sc., F.I.E.S. 


To those who have reason to journey in the black- 
out, the thought must have often occurred that con- 
siderable diversity exists in the brightness of motor- 
car side-lamps, some being very conspicuous at con- 
siderable distances, others dangerously dim. In fact, 
all too often they fail to comply with the require- 
ments of the regulations which call for fulfilment of 
the following conditions (S.R. & O., 1940, No. 74, 
para. 14, amended by S.R. & O., 1940, No. 1,872, para. 
2):— 

An authorised side-lamp is a lamp of a power 
not exceeding 7 watts, emitting a white light to 
the front of the vehicle and satisfying the fol- 
lowing conditions: 

(a) That the light is emitted through a single 

circular aperture of 1 inch in diameter, and 

(b) That the light emitted is clearly visible at 

a distance of 30 yards but is not visible at a 
distance of 300 yards. 

Unlike a headlamp, the use of which is not obliga- 


tory (though almost a necessity in the black-out),: 


side-lamps and a rear lamp must be carried by all 
vehicles using the public roads after dark. The use 
of side-lamps is to reveal the presence and width of 
the vehicle; they are not intended as an aid to driv- 
ing. It follows, therefore, that under black-out con- , 
ditions a minimum prescribed brightness is essen- 
tial if sufficient warning is to be given to other 
drivers and pedestrians in the vicinity. At the same 
time, any maximum permitted brightness must be. 
such that the side-lamp is invisible beyond a certain 
distance, so that there can be no risk of its being seen 
by observers flying in enemy aircraft. 

These considerations led to the adoption in the 
regulations of the distances of 30 yards at which the 
lamp must be clearly visible and of 300 yards at 
which it must be invisible. Such a definition for the 
brightness limits certainly provides a ready means 
of checking for conformity with the regulations 
without the use of an instrument—a distinct advan- 
tage for the average motorist or police constable. 
On the other hand, some definite disadvantages are. 
associated with this method. Perhaps the foremost 
of these is the disagreement among observers as_ to 
the distance beyond which the lamp is invisible, due 
to differences in observers’ eyes and to the extent of 
dark adaptation. Moreover, slight haze in the atmo- 
sphere, not readily noticed under normal conditions, 
may well invalidate any observations where the dis- 
appearance of a source, only 1 in. in diameter, is 
being investigated. A more practical disadvantage 
is the fact that the test may well involve a walk of 
600 yards or more, itself sufficient to deter many 
motorists from checking their lights! 

Arising from these considerations the author, who 
has been responsible for ensuring correct side-lamp 
brightness of a fleet of vehicles, made a series of 
observations to correlate distance of invisibility with 
measured brightness of a side-lamp reduced by a 
1 in. diameter aperture as prescribed. From these 
it was found that under clear atmospheric conditions 
a side-lamp, having a brightness of about 0.8 e-f.c., 
becomes invisible to an average observer at the regu- 
lation distance of 300 yards. Owing to the nature of 
the test this value of brightness must be considered 
very approximate, though it does indicate the order 
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of the maximum brightness permitted. This upper 
limit having thus been found by experiment, it was 
decided to develop a small portable photometer 
covering the range involved by which the brightness 
of side-lamps could be measured. 

The final form of the instrument is shown in the 
diagram (Fig. 1). In use it is held horizontally so that 
the end of the rotating head and the side-lamp under 
observation are side by side. The rotating head 
carries a circular diffusing test disc, 1 in. in diameter, 
which corresponds with that of a regulation side- 
lamp. This head is capable of being turned relative 
to the body of the instrument, which results in an 
increase or decrease in brightness of the test disc, 
according to the direction of rotation. Brightness of 
the test disc is read on a circumferential scale, gradu- 
ated in ef.c.. and carried on the body of the 
instrument. 

To make a comparison, the rotating head is turned 
until the brightness of the test disc appears the same 
as that of the side-lamp under examination. The 
brightness of the test disc corresponding to this set- 
ting is then read off directly on the scale. The 
method has the advantage that, once the initial cali- 
bration of the instrument is carried out, all subse- 
quent settings can be read directly in equivalent 
foot-candles or any other convenient unit of bright- 
ness, thus dispensing with the need for a test plate 
involving a correction for reflection factor. Further- 
more, as the comparison uses binocular vision, reason- 
ably accurate settings can be made by inexperienced 
observers. 

The instrument, which was made up of sheet tin- 
plate, consists essentially of three main parts: (A) a 
detachable end, on which is mounted a batten M.E:S. 
lampholder; (B) a cylindrical body carrying the fixed 
circumferential scale; and (C) the rotating head, in 
which is embodied the test disc. The construction of 
the rotating head will readily be understood from the 
diagram. It takes the form of a deep lid which rotates 
easily over the end of the cylindrical body. A circu- 
lar aperture, 1 in. in diameter, backed by a piece of 
pot opal glass, is carried in the centre of this lid (D). 
To this lid is fitted a small cylinder, in the other end 
of which is cut a semi-circular aperture shaped as 
shown (E). Disc (F) is affixed to this end of the 
cylinder by means of a central pin axially mounted 
so that one can rotate relative to the other. A semi- 
circular aperture is also cut in this disc and it, too, is 
backed by a disc of flashed opal glass. A small slot 
is cut in the circumference of the disc and this, in 
conjunction with a check inside the body of the in- 
strument, prevents the disc turning when the head 
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Light Control and Efficiency 


EVERETT EDGCUMBE make a complete range of Photometers 
for every kind of light measurement including A.R.P. lighting. 











@ Auto Photometer (Factory Act 
Pattern) for demonstrating the 
illumination in large and small 
spaces, to meet the lighting re- 
quirements of the Factories Act, 
1937. The separate Autophotic 
Cell can be placed in any position, 
independent of the _ indicator, 
Double ranges of 3. and 30 foot- 
candles enable light measure- 
ments from .05  foot-candles 
upwards to be made. 
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snye AUTO: PHOTOMETER 








ih HOLOPHANE EDCCUMBE 
AUTO- PHOTOMETER 


Lower extended scales are a feature of Everett Edgcumbe Portable Photometers 
Typical scale of Factory Act ‘‘Auto Photometer”’ (full size). 


A.R.P, (VISUAL) PHOTOMETERS 


—_——s 








o-pHOTOME rer 





@ THE A.R.P. PHOTOMETER enables 
illumination at extremely low A.R.P. 
(‘* black - out ’’) values to be directly 
measured. 


@ THE A.R.P. ILLUMINATION GAUGE 
complies with the latest B.S.I. (A.R.P.) 
Specification for Gauges for checking 
“*black-out” illumination. 





@ AUTO PHOTOMETER for testing shielded 
car headlamps, scaled 0-5 foot candles, 
the figure of 2.5 foot candles specified 
by the Ministry of Home Security being 
at mid scale. 





PHOTOMETRIC TERMS 
explained :— 
Write for Leaflet 471. 











EVERETT EDGCUMBE 


COLINDALE WORKS, LONDON, N.W.9 


| Manufacturers of all kinds of indicating and recording instruments, and photometry experts. 














Fig. 2. 
Showing the individual 
parts of instrument. 
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INSIDE ROTATING CYLINDER 





ROTATING HEAD C 








carrying the small cylinder is rotated. Thus, in the 
assembled instrument, a rotation of the head varies 
the effective aperture through which light from the 
lamp chamber, diffused by the opal disc, enters the 
small cylinder. This in turn affects the brightness 
of the diffusing test disc in the head. All inside sur- 
faces upon which light falls are painted matt white 
so that uniformity of brightness across the test disc 
is assured. The deep lid forming part of the rotating 
head carries an index which serves to indicate the 
reading on the scale and the full brightness range is 
covered by a rotation of approximately 180°. Inthe 
final form of the instrument the angle between the 
radii bounding the “ semi-circular” aperture in disc 
(F) was made about 5° less than 180°. This ensured 
complete light extinction through this small angular 
rotation. A small stop is provided to prevent the 
head being turned past the zero and maximum 
brightness settings. 

The instrument was calibrated using a visual 
illumination photometer to measure the test-disc 
brightness for a series of settings on the rotating 
head. From these readings a calibration curve was 
drawn, and this curve was used to construct the 
brightness scale. 

The instrument described was designed to cover 
the range 0—2.0 e.f.c. using a 4v.0.4A lamp. While 
no special provision was made to extend the range, 
this could be done without difficulty by fitting a lamp 
of higher wattage. Alternatively, the circle of 
flashed opal glass backing disc (F) could be replaced 
by one of higher transmission. To reduce the range, 
a converse procedure might be adopted; while the 
fitting of a suitable detachable neutral screen over 
the test-dise may be found desirable in some 
circumstances. 

No special control panel was made up, since it was 
found possible to maintain the lamp at 3.5 volts, the 
calibration value, using an accumulator and panel 
from another illumination photometer. Where such 
a unit is not available, however, the usual constant 
voltage or current control has to be provided. In this 
connection, consideration might well be given to 
modifying the instrument to house a side lamp bulb 
and to using the battery of the vehicle as the source 
of energy. 


A Recording Illumination 
Photometer 


In our last issue* allusion was made to several 
special problems in photometry, some of which may 
be solved by the use of light sensitive cells. With 
one of these problems, the integration of rapidly 
varying light impulses, Mr. Preston deals on p. 173. 
Another requirement, the automatic recording of 
fluctuating candle-power, is met by the instrument 
shown in the accompanying illustration, which figures 
in a recent list of photometric instruments, issued by 
Messrs. Everett Edgcumbe, Ltd. The apparatus uses 


Aviewofthe‘‘Auto- 
photic’’ Recording 
Photometer. The 
apparatus may be 
either portable or 
suitable for mount- 
ing on a wall. It 
carries a chart 65 ft. 
long which, when 
operated at lin. per 
hour, will give a 
permanent record 
over a period of 
one month. 






a sensitive test-surface embodying an “ autophotic” 
cell in conjunction with a recording instrument, the 
marking being effected by the pressure of the pointer 
on an inking ribbon inserted between the pointer 
and the chart. In this way a permanent record of the 
illumination derived from either daylight or artificial 
light can be obtained. The apparatus has been used 
with good effect by a Corporation Power Station, who 
wished to record the average illumination between 
two points a few miles apart. This was readily done 
by inserting a cell at each point, and it was thus pos- 
sible not only to give warning of the approach of a 
fog but to limit the warning to cases in which both 
test points were affected. 


*“TLight and Lightirg,” Nov., 1941, p. 164. 
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LET BTH LIGHTING ENGINEERS / 





Think what it would mean to production and working 
conditions if you could, in fact, roll back the roof 
on a fine spring morning before the sun was high 
enough to cause discomfort! Then consider that 
B TH Light-Conditioning can give the workers the 
advantage of this perfect daylight, without variation, 
24 hours a day, for 365 days a year. 


Write to-day and ask a BTH Lighting 
Engineer to call and explain our proposals. 


MAZDA Lamps 








with MAZDALUX Equipment 


M. 3928 


BTH for all Electrical Plant and Equipment 


THE BRITISH THOMSON-HOUSTON CO.,LTD., CROWN HOUSE, ALDWYCH. LONDON. W.C2 





LIGHT AND 


Literature on Lighting 


(Abstracts of Recent Articles on Illumination 
and Photometry in the Technical Press) 


(Continued from page 166, November, 1941) 


1.—SOURCES OF LIGHT. 


244. Relative Cost of Industrial Light Sources. 
C. C. Mills. El. World, 116, p. 885, Sept. 20, 1941. 

The author reviews the cost of lighting industrial premises 
with plain incandescent filament, mercury vapour, mixed 
incandescent filament and mercury vapour, and_ white 
fluorescent mercury vapour lamps, for varying levels of 
illumination and for different mounting heights. His main 
conclusion is that for low energy rates incandescent lamp 
lighting is most economical, but the mercury system is very 
economical for giving high illumination levels at average 
mounting heights with energy costs about 1 cent per kW. 
hour. Initial and operating costs are considered, and interest- 
ing conclusions are drawn. Ss. S. B. 





11.—LIGHTING EQUIPMENT. 


245. Uitra-Violet Reflectance Characteristics of Various 
Materials. 
A. H. Taylor. 





Am. Illum. Eng. Soc. Trans., pp. 927- 
930, No. 9, Nov. 1941. 

Reflection data for a number of metals and some aluminium 
paints are presented. Figures are given for light, of colour 
temperature 2850 K, and for ultra-violet radiation at wave- 
lengths 2652 A.U., 2967 A.U., and 3663 A.U. S828: 


246. Finishes Designed for Infra-Red. 
David Donovan. El. World, 116, p. 727, Sept. 6, 1941. 
The author discusses briefly the use of “ war infra-red * 
radiant heat for baking industrial finishes, and points out the 
factors which have to be taken into consideration iin plan- 
ning a scheme. Some typical schedules are quoted, and 
reference is made to the many finishes which are now avail- 
able and which have been specially formulated for “ infra- 
red ” baking. S. 6: B. 


111.—APPLICATIONS OF LIGHT. 


247. Light and Architecture. 
Anon. Am. Illum. Eng. Soc. Trans, pp. 891-896, No. 9, 
Nov., 1941. 
Some representative architectural schemes are described 
with photographs. 88. 


248. Glare and Lighting Design. 
F. W. Fowler and C. L. Crouch. Am. Illum. Eng. Soc. 
Trans., pp. 897-916, No. 9, Nov., 1941. 
The paper studies and compares the results of work on 
direct glare by a number of investigators, and suggests appli- 
cations to the design of lighting equipment. 58.8. 


249. Continuous Row Lighting. 
W.C. Brown. Magazine of Light, X., No. 5, pp. 20-22, 
and pp. 34-35, July, 1941. 

The merits of continuous-row lighting with tubular 
fluorescent lamps are discussed, with particular attention to 
economics. Numerous illustrations of such installations are 
given. Cc. A. M. 
250. A Fluorescent-lighted Paint Spray Booth. 

Anon. El. World, 116, p. 916, Sept. 20, 1941. 

A description is given of the lighting of a large spray booth 
by means of tubular fluorescent lamps. Details are given 
of the installation and of the illumination values obtained. 

5. 8. B. 





251. How to Apply New Street-lighting Code. 
F. Victor Westermaier. El. World, 116, p. 217, July 26. 
1941 


Details are given of the latest American street-lighting 
code, with an explanation of its use and method of applica- 
tion. 5. 5:8. 


252. Tunnel Lighting. 
Anon. Elect., 127, p. 305. November 28, 1941. 

Details with a photograph are given of the lighting of the 
Queen’s Midtown Tunrel, New York. The main lighting is 
produced by two independent circuits, ore with 100-W and 
the other with 150-W general service lamps. Three illumina- 
tion values are thus possible, the maximum being about 
7 ft.c. Additional equipment at the entrances reduces the 
contrast between interior and exterior illumination values. 


Cc. A.M. 
253. Lighting Road Tunnels. 
Anon. Elect., 127, pp. 279-280. November 14, 1941. 

A description is given of the lighting of seven miles of 
tunnelling that forms part of the Pennsylvania Turnpike. 
Mercury lamps of 250-watt rating are installed in two rows 
in open-type fittings in the ceiling at a spacing height ratio 
of about 2.5 to 1. Cc. A.M. 
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Hundreds of thou- 
sands supplied 
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years to Govt. 
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A POWERFUL ROBUST 
SELF - SUSTAINING 
WINCH 





Smallest 

wall space: 

side or front driving, 

also special types including 
multi-division barrels, combined 


tulonpon Erecsmuc Fray GgrDon 


Phone: Uplands 4871/2 (2 lines) 





RATCHETS, PAWLS, 
SPRINGS, or GEAR 
WHEELS 








254. Mercury Vapour Lamps Light Turnpike Tunnels. 
L. A. S. Wood. El. World, 116, p. 880. September 20, 
1941. 

A tctal length of seven miles of tunnels are lighted on the 
Pennsylvania Turnpike. Sodium vapour lamps are used for 
the approaches to the tunnels and at road junctions with the 
highway (as indications of necessary caution), but mercury 
vapour lamps are used inside the tunnels in recessed open 
reflectors. A level of 6 fit.c. is maintained, increased to 
30 ft.c. near the tunnel mouth, to assist adaptation of the eye 
of the driver. Full details of the scheme are given. s.S. B. 


255. Sodium Illumination for Vehicular Traffic Tunnels. 
R. M. Swetland. Am. Illum. Eng. Soc. Trans, pp. 917- 
926, No. 9. November, 1941. 
Lighting equipment, using sodium lamps, and the associ- 
ated circuits are described. Existing installations using such 
equipment in tunnels are discussed. d.8:8. 


256. Anti-Sabotage Flood Reduces Fence Glare. 
Anon. El. World, 116, p. 922. September 20, 1941. 

Fuil details are given of a floodlight (intended primarily 
for protective lighting of enclosed areas), which utilises a 
Fresnel type lers to give a fan-shaped beam of 180° spread 
and 15‘ vertical thickness. An intensity of not less than 
7,000 cand’es with a 300-watt lamp is maintained over 120°. 

S. S. B. 


257. Height of Clouds Measured in Daylight with Mer- 
cury Lamps. 
Anon. Am. Illum. Eng. Soc. Trans., p. 887, No. 9. 
November, 1941. 

A method used by the National Bureau of Standards to 
determine the height of clouds is described. The beam from 
a 24” searchlight mirror equipped with a 1,000-W water- 
cooled mercury Jamp is directed upon the cloud, and the 
light reflected is detected by a photoelectric receptor. It 
is claimed that on overcast days clouds at 9,000 ft. can be 
detected, and cumulus clouds illuminated by sunlight at 
4,000 ft. The height is calculated by triangulation. 





A view of the Closing Room in Messrs. Geo. Webb & Sons 

Mentone Shoe Works, Northampton, in which 400 Mazda 

60W. 60-in. fluorescent lamps, housed in Mazdalux reflectors 

have been installed. In this department fittings are spaced 

2 ft. 9 in. apart and 4ft. high, and an average illumination of 
25-30 ft.c. is provided. 
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TOMETER Cubes, Spheres, Heads, 
~_e “4 Standards of Light, Special 


BENCHES Accessories 


Makers to principal research and technical bodies, lamp manufacturers 
and educational establishments. 


ALEXANDER WRIGHT & CO., LTD., 
WESTMINSTER, S.W.1 











ALLOM BROTHERS L”™ 
LOMBARD ROAD, MORDEN ROAD..S.W.19. 
Iaghting Specialists 


Decorative Fittings. Industrial Fittings 


Sheet Metal Work. | 
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a LAMPS in 
| MAZDALUX. 


Reflectors... 
THE BRITISH THOMSON-HOUSTON CO., , LTD., Crown House, _ALDWYCH, W W.C.2 | 


THE REINFORCED CONCRETE 
LAMP COLUMN SPECIALISTS 
CONCRETE UTILITIES, Ltd., WARE, Herts. 


Enquire for details of 
“Aids to Movement” in concrete. 
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WHERE TO BUY 


We invite applications for spaces in this new section of the journal. 

for each space (approx. 1 inch deep and 3} inches wide) are given below. 
These terms are equivalent to half our ordinary advertising rates, but not less than 

12 successive monthly insertions can be accepted on this basis, and amounts are payable in 


Payment for an advertisement in this section entitles the advertiser to receive Light and 
Lighting during the period of the contract. 


12 Successive Monthly Insertions £3 10 0 — 
= ” ” ” £6 0 0 
£8 10 0 ubaanin 
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ENGINEERING & LIGHTING EQUIPMENT CO.LTD 
SPHERE WORKS ST.ALBANS HERTS. TELE.2258/9 


| THE SELENIUM 
ED PHOTO-CELL 


ARTHUR E. EVANS E. EVANS & CO., LTD. 
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BISHOP’S STORTFORD, HERTS 


HOTOMETERS 





PHOTO-ELECTRIC 
BENCH, CUBE, STREET and PORTABLE TYPES 
FOR CANDLE-POWER AND ILLUMINATION TESTS 


EVERETT EDGCUMBE 


Colindale Works 
LONDON. ON. Wig 








PIONEERS of AUTOMATIC LIGHTING 


GAS CONTROLLERS, ELECTRIC, and 
SYNCHRONOUS TIME SWITCHES 










Manufactured by :— 
BRITISH, FOREIGN AND COLONIAL AUTOMATIC LIGHT 
CONTROLLING CO., LTD., BOURNEMOUTH 























PORAKE & GORHAM LoD. 


36, GROSVENOR GARDENS, LONDON, S.W.1 





and Branches ~ ° ° ° a 


Specialists in Factory Lighting and in all problems Relating 
to the Requirements of the New Factory Act 











NEWBRIDGE — eS 


After the war we hope to serve public lighting 
engineers by producing even better NEWBRIDGE gas | 
controllers and Comets and H.B.E. electric time switches than in the past. | 
Grams: THE HORSTMANN GEAR CO., LTD., Phones | 
| Horstmann, Bath NEWBRIDGE WORKS, BATH, SOMERSET 7241/2 | 
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MEK-ELEK Engineering Ltd., 
17, Western Road, Mitcham, Surrey 
MiTcham 3072. Cables: Mekelek, London 








F. H. PRIDE LTD. 


ILLUMINATING ENGINEERS 
CINEMA & HOTEL LIGHTING SPECIALISTS 


Designers and Manufacturers of Modern Lighting 
Fitments and Electrical apparatus 
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STRAND ELECTRIC 


qmmm AND ENGINEERING CoLTD. 


SPECIALISTS IN 
COLOUR LIGHTING 


and 
STAGE EQUIPMENT 
LIGHTING FOR 


EVERY 
OCCASION 


THEATRES:EXHIBITIONS 
FLOODLIGHTING:CINEMAS 
BALLROOMS: PAGEANTS 


19-24 FLORAL St. LONDON.W.C2 





24 
F or every 
type of 

GAS LIGHTING 


© 








When you 
want 
the best! 
CHAPTER ST., 
S.W.1 








A THORLUX 


“OVERLAMP" REFLECTORS. 
DISCHARGE orGASFILLED LAMPS 
SLIP-17-ON= 5LIP-/T-OFF-QVER 


THE LAMP FOR CLEANING — 

F.W.THORPE LTD.WELBY ROAD _4 Aes 

HALL GREEN BIRMINGHAM.28, 

FOR EASY MAINTENANCE THE BEST | _S 
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69-81, CLAPHAM HIGH ST,, S.W.4 liz 








LIGHT “RAY APPARATUS 


Control of Street, Factory and Sign Lighting. 
Smoke Indicator and Recorder. 
Automatic Fuel Feed Control. 
RADIOVISOR PARENT LIMITED, 

Stanhope Street, London, N.W.1. 
*Phone: EUSton 5905/6. 





WARDLE ENGINEERING Co., Ltd. 
OLD TRAFFORD, MANCHESTER, 16. 


PRISMALUX DIRECTIONAL LIGHTING UNITS 
for stairways, corridors and doorways 
Also for A.R.P. Shelters and tunnels. 











INDEX TO “WHERE TO BUY” 


Accessories ... re 
Architectural Lighting ... 
Automatic Light Control 
Cinema Lighting , 
Concrete Pillars, etc. 
Electric Lamps 
Enamelling 

Fittings sie 
Floodlighting 
Gaslighting ... 

Gl re 


6, 15, 
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6, 12, 18, 


"2, 3, 4, 8, 12, 15, 17, 18, 21. 23, 24, 
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REGO. TRADE MARK 


NIPHAN 








PLUGS, SOCKETS, TEES, COUPLINGS, TERMINAL- 
SOCKETS AND JOINT BOXES 


for every portable and temporary lighting requirement 
SIMMONDS & STOKES LTD. 


VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I 
Phones : (Head Office) Holborn 8637 & 2163 
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ELECTRIC LAMPS 
of all types 
*« SIERAY ’’ ELECTRIC 
DISCHARGE LAMPS 
ELECTRIC LIGHT 
FITTINGS 


38-39, UPPER THAMES STREET, 





STORE & INDUSTRIAL 
LIGHTING 
EQUIPMENT 


CINEMA 
LIGHTING, etc. 


LONDON, E.C.4 








PATENT SELF SUSTAINING 


WINCHES 


FOR ALL PURPOSES 








Quick hoisting with little effort 
MADE IN TWO SIZES 

Walter Slingsby & Co. Ltd., Kei > a 
mae Satahley oe (2 ie 2 _ aighiay 





Industrial Lighting 

Local Lighting ss 

Mechanical Components 

Photo Electric Cells 

Photometers ... 

Reflectors... 

Sheet Metal Work 

Signal Lights 

Special Lighting 

Street Lighting Units 

Theatre Lighting 

Time Switches iid 

Winches and Suspension Gear = ~ on 

N.B.—The numbers are those attached to individual entries in the Directory 
(See pp. 179—180) 


Doctors Visit the E.L.M.A. 
Lighting Service Bureau 


A party of medical men, who are undertaking a course of 
instruction at the Royal Institute of Public Health and 
Hygiene, recently visited the E.L.M.A. Lighting Service 
Bureau, where an address was given by Mr. E. B. Sawyer. 
It is common knowledge that medical officers of health have 
to deal with a great variety of problems. Schools, factories, 
domestic premises, shops, and public buildings, all come 
under their jurisdiction, so that their potertial influence in 
favour of better lighting is very considerable. Mr. Sawyer 
laid stress on the importance of natural and artificial Jight 
in relation to vision, and quoted the reports of the Industrial 
Health Research Board, the Departmental Committee on 
Lightirg in Factories, and other authorities in order to illus- 
trate their influence on production. In this connection he 
drew attention to the serious effect of undetected physical 
defects amorgst industrial workers in slowing up productive 
power. Mr. Sawyer corcluded by expressing the hope that 
the audience would do everything in their power to improve 
the conditions in the smaller factories where lighting is in 
general much below the standard laid down by the Ministry 
of Labour and National Service. 
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BENJAMIN SURVEYS 


Benjamin Lighting schemes are 
planned to suit the particular 
plant for which they are to be 
used. The survey which is pre- 
pared first provides the necessary 
data on which the lighting scheme 
can be based. Thus Benjamin 
Engineers can make the lighting 
suit the needs of every operative 
and so make sure that Benjamin 
Lighting is the best. The 
Benjamin Lightmeter enables the 
actual illumination to be checked. 


THE BENJAMIN ELECTRIC LTD., BRANTWOOD WORKS, TOTTENHAM, LONDON, 


It will be realised that only orders for essential services can be executed at the present time. 
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HOLOPHANE 
\ELAMEPROOF J 


For all situations where dangerous vapours make the 
use of flameproof fittings essential, Holophane units 
provide security and at the same time ensure efficient 
distribution of light. 


Holophane reflectors are mounted inside cast iron 
bodies with front glass refractors specially made to 
withstand great shocks. 


Pendant and bulkhead types are available, the former 
in various sizes for lamps up to 300 watts, and all are 
made in compliance with Mines Department Buxton 
Certificates. 


HOLOPHANE 


LIMITED 
1, ELVERTON STREET, VINCENT SQUARE, 
LONDON, S.W.1. 


Telephone : Telegrams : A 
VICTORIA 8062 (4 LINES). ‘“*HOLOPHANE, SOWEST, LONDON.” 
vA 
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